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VACUUM PROCESSING APPARATUS to the vacuum preparatory chamber by the conveyor means 

after dry cleaning is completed. 

This application is a Divisional application of application « „ m » 

Ser, No. 09/461,432, filed Dec. 16, 1999, which Z a Coo- SUMMARY OF THE INVENTION 

tinuation application of application Ser. No. 09/177,495, 5 Jq [b& m lec h no logy described above, the structure 

filed Oct. 23, 1998 now U.S. Pat. No. 6,012,235, which is a of {be vacuum processing apparatus is not much considered. 

Continuation application of application Ser. No. 09/061,062, ^ p^g^^y vacuum chamber for storing the dummy 

filed Apr. 16, 1998 now U.S. Pat. No. 5,950,330, which is a wafers mus1 faave a }arge capaci ^ tbe exc iusive conveyor 

Continuation application of application Ser. No. 08/882,731, mQms & necessary for transferring tbe dummy wafers and 

filed Jun. 26, 1997 now U.S. Pat. No. 5,784,799, which is a to ^ ^ appajams fe complicated m structure. 

Divisional application of ^ application Ser No. 08/593 870, ma are ^ 

filed Jan. 30, 1996 now U.S. Pat. No. 5 66^913 ^wjj* » ■ returned J ^ preliminarv vac P uujm chamber and are made 

Contmumg appbcauon of application Ser No <^3,<B9 ' ^ reactjon ^ ated 

filed May 17, 1995 now U.S. Pat No. 5,563,396 whrch ^ J ' P ^ f * 

1^!^!^^^ cleaomg adhere on the used dummy wafers Thereafter, 

filed Sep. 9, 1994 now U.S. Pat. No. 5 457 ,896 which * a * ^ ^ ^ . & ^ ^ 

Contmumg apphcatroo f^^nte^ WfiM^, £ * and unprocessed wafers exist in mixture 

filed Jul 26, 1993 now U.S. Pat. No. 5^49 762 which is a prelimiQary V1CI L. chamber and this state is not 

Continuing . W^on of application Ser No 07/751,952, ^ contaminate of unprocessed 

filed Aug. 29, 1991 now U.S. Pat. No. 5,314,509. 20 ^ 

BACKGROUND OF THE INVENTION The present invention provides a vacuum processing 

- _ . apparatus which solves the problems described above, is 

1. Field ot the invention fc ^ preveDts contamination of unprocessed 
This invention relates to a vacuum processing apparatus ^ substfates and accom plisbes a high production yield. A 

and operating method therefor. More specificaUy, the present yKwm ^ apparahIS having vacmin) processing 
invention relates to a vacuum processmg apparatus having chajmbers the of which are dry-cleaned after sub- 
vacuum processing chambers the inside ot which must be ^ be ^ processed in vacuum is provided 
cleaned, and its operating method. ^ ^ storage means for sloring subs1rates t0 be treated, 

2. Description of the Prior Art 3Q sec0 nd storage means for storing dummy substrates, the first 
In a vacuum processing apparatus such as a dry etching arid second storage means being disposed in the air, con- 
apparatus, a CVD apparatus or a sputtering apparatus, a veyor m eans for transferring the substrates to be processed 
predetermined number of substrates to be treated are stored between the first storage means and the vacuum processing 
as one unit (which is generally referred to as a "lot") in a chambers and for transferring the dummy substrates 
substrate cassette and are loaded in tbe apparatus. Tbe 35 between the second storage means and tbe vacuum process- 
substrates after being processed are likewise stored in tbe chambers, and control means for controlling the con- 
same unit in the substrate cassette and are recovered. This is veyor means so as to transfer tbe dummy substrates between 
an ordinary method of operating these apparatuses to tb e second storage means and the vacuum processing cham- 
improve the productivity. bers before and after dry cleaning of the vacuum processing 

In such a vacuum processing apparatus described above, 4D chambers. A method of operating a vacuum processing 

particularly in an apparatus which utilizes a reaction by an apparatus having vacuum processing chambers the insides 

active gas, as typified by a dry etching apparatus and a CVD of which are dry-cleaned after substrates to be processed are 

apparatus, reaction products adhere to and are deposited on processed in vacuum comprises the steps of disposing first 

a vacuum processing chamber with the progress of process- storage means for storing the substrates to be processed 

ing. For this reason, problems such as degradation of 45 together with second storage means for storing dummy 

vacuum performance, the increase of dust, the drop of the substrates in the air atmosphere, transferring the substrates 

levels of optical monitoring signals occur. To solve these to be processed between tbe first storage means and the 

problems, conventionally the insides of the vacuum process- vacuum processing chambers and vacuum-processing tbe 

ing chambers are cleaned periodically. Cleaning operations substrates to be processed, and transferring the dummy 

include so-called "wet cleaning" which is wiping-off of the 50 substrates between tbe second storage means and the 

adhering matters by use of an organic solvent, etc., and vacuum processing chambers before and after dry-cleaning 

so-called "dry cleaning" in which an active gas or plasma is of the vacuum processing chambers, 
used for decomposing adhering matters. Dry cleaning is 

superior from tbe aspect of the working factor and efficiency BRIEF DESCRIPTION OF THE DRAWINGS 

These features of tbe dry cleaning have become essential 55 FIG 1 is a plan view of a dry etching apparatus as an 

with the progress in automation of production fines. embodiment of a vacuum processing apparatus in accor- 

An example of vacuum processing apparatuses having daflce ^ the preseDt invention; and 

such a dry cleaning ^^on is d^ed m^panese Utility FIG. 2 is a vertical sectional view taken along line 1-1 

Model Laid-Open No. 127125/1988. This apparatus ofF]G j 

includes a preliminary vacuum chamber for introducing 60 

wafers to be treated into a processing chamber from an DESCRIPTION OF THE PREFERRED 

atmospheric side to a vacuum side, which is disposed EMBODIMENTS 
adjacent to tbe processing chamber through a gate valve, 

dummy wafers are loaded in the preliminary vacuum cham- As substrates to be processed are processed in a vacuum 

ber and are transferred into the processing chamber by 65 processing apparatus, reaction products adhere to and are 

exclusive conveyor means before tbe processing chamber is deposited in vacuum processing chambers. Tbe reaction 

subjected to dry cleaning, and the dummy wafer is returned products adhering to and deposited m the vacuum process- 
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mg chambers arc removed by disposing dummy wafers 
inside (he vacuum processing chambers and by conducting 
dry-cleaning To carry out dry cleaning, the timings ol dry 
cleaning of the vacuum processing chambers are determined 
and dunng or after the processing of a predetermined 5 
number of substrates to be processed, dummy substrates are 
conveyed by substrate conveyor means from dummy sub- 
strate storage means disposed in the air atmosphere together 
with processed substrate storage means 7 and are then dis- 
posed inside the vacuum processing chambers After the 10 
dummy substrates are thus disposed, a plasma is generated 
inside each ot ihe vacuum processing chambers to execute 
dry-cleaning inside the vacuum processing chamber. After 
dry-cleaning inside the vacuum processing chambers is 
completed, the dummy substrates are returned from the 15 
vacuum processing chambers to ihe dummy substrate stor- 
age means by the substrate conveyor means. In this manner, 
a preliminary vacuum chamber and an exclusive transfer 
mechanism both necessary in prior art techniques become 
unnecessary, and the apparatus structure gets simplified The 20 
dummy substrates used for the dry-cleaning and the sub- 
strates to be processed do not co-exist inside the same 
chamber, so that contamination of substrates to be processed 
due to dust and remaining gas is prevented and a high 
production yield can be achieved. 25 

Hereinafter, an embodiment of the present invention will 
be explained with reference to FIGS. 1 and 2. 

FIGS. 1 and 2 show a vacuum processing apparatus of the 
present invention which is, in this case, a dry-etching ^ 
apparatus for etching wafers, i e., substrates to be processed 
by plasma. 

Cassette tables 2a to 2c are disposed in an L-shape in this 
case in positions such that they can be loaded into and 
unloaded from the apparatus without changing their posi- ?< . 
lions and postures. In other words, the cassettes \a to 1c are 
fixed always in predetermined positions on a substantially 
horizontal plane, while the cassette tables 2a and 2b arc 
disposed adjacent to and m parallel with each other on one 
of the sides of the L-shape. The cassette table 2c is disposed 4Q 
on the other side ot the L-shape The cassettes Ja and 16 are 
for storing unprocessed wafers and for recovering the pro- 
cessed wafers. They can store a plurality (usually 25) of 
wafers 20 as the substrates to be treated. The cassette ic in 
this case is for storing the dummy wafers for effecting 4f . 
dry-cleaning using plasma (hereinafter referred to as 
"plasma -cleaning") and recovering the dummy wafers after 
plasma-cleaning It can store a plurality of (usually twenty- 
five pieces) dummy wafers 30. 

A load lock chamber 5 and unload lock chamber 6 are so so 
disposed as to face the cassette tables 2a and 2b, and a 
conveyor 13 is disposed between the cassette tables 2a, 2b 
and the load lock chamber 5 and the unload lock chamber 6. 
The load lock chamber 5 is equipped with an evacuating 
device 3 and a gas introduction device 4, and can load 
unprocessed wafers in the vacuum apparatus through a gate 
valve 12tf. The unload lock chamber 6 is similarly equipped 
with the evacuating device 3 and the gas introduction device 
4, and can take out processed wafers to the atmosphere 
through a gate valve V2d. The conveyor 13 is equipped with 
a robot having X, Y, Z and 9 axes, which operates so as to 
deliver and receive the wafers 20 between the cassettes \a, 
\b and the load lock and unload lock chambers 5 and 6 and 
the dummy wafers 30 between the cassette lc and the load 
lock and unload lock chambers 5 and 6. 

'ITie load lock chamber 5 and the unload lock chamber 6 
arc connected to a transfer chamber 16 through the gate 
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valves 126 and 12c. The transfer chamber 16 is rectangular, 
in this case, and etching chambers Mn, Mb and lie are 
disposed on the three side walls of the traasier chamber 16 
through gate valves \5a, 156 and 15r, respectively A 
conveyor 14 capable of delivering the wafers 20 or the 
dummy wafers 30 from the load lock chamber 5 to the 
etching chambers llff, Mb, 11c and of delivering them from 
the chambers Ma, 116, lie to the unload lock chamber 6 is 
disposed msidc the transfer chamber 16. The transfer cham- 
ber 16 is equipped with an evacuating device 17 capable of 
independent evacuation. 

The etching chambers Ma, Mb, 11c have the same 
structure and can make the same processing. The explana- 
tion will be given on the etching chamber 11/? by way ot 
example The etching chamber Ub has a sample table Sb for 
placing the wafers 20 thereon, and a discharge chamber is so 
provided as to define a discharge portion lb above the 
sample table Sb. The etching chamber Mb includes a gas 
introduction device 106 for introducing a processing gas in 
the discharge portion lb and an evacuating device 9b for 
decreasing the internal pressure of the etching chamber lib 
to a predetermined pressure. The etching chamber Mb 
further includes generation means for generating a micro- 
wave and a magnetic field for converting processing gas in 
the discharge portion 76 to plasma 

A sensor 18 for measuring the intensity of plasma light is 
disposed at an upper part of the etching chamber. The 
measured value of the sensor 13 is inputted to a controller 
19. The controller 19 compares the measure value from the 
sensor 18 with a predetermined one and determines the 
timing of cleaning inside the etching chamber. The control- 
ler 19 controls the conveyors 13 and 14 to control the 
transfer of the dummy wafers 30 between the cassette lc and 
the etching chambers Ma to 11c 

In a vacuum processing apparatus having the construction 
described above, the cassettes la, \b storing unprocessed 
wafers arc first placed onto the cassette tables 2a, 2b by a 
line transfer robot which operates on the basis of the data 
sent from a host control apparatus, or by an operator On the 
other hand, the cassette lc storing the dummy waters is 
placed on the cassette table 2c. Fhe vacuum processing 
apparatus executes the wafer processing or plasma cleaning 
on the basis of recognition by itself of the production data 
provided on the cassette la to lc, of the data sent trom the 
host control apparatus, or of the command inputted by an 
operator. 

For instance, the wafers 20 are sequentially loaded in the 
order from above into the etching chambers Ma 116, 11c by 
the conveyors 13 and 14, and are etched The etched wafers 
are stored in their original positions inside the cassette la by 
the conveyors 14 and 13. In the case, from the start to the end 
of the operation, without changing the position and posture 
of the cassettes, the unprocessed wafers are taken out from 
the cassettes and are returned m their original positions 
where the wafers have been stored, and are stored there. In 
this manner, the apparatus can easily cope with automation 
of the production line, contamination of the wafers due to 
dust can be reduced and high production efficiency aDd high 
production yield can thus be accomplished. 

As etching is repeated, the reaction products adhere to and 
arc deposited on the inner wall of the etching chambers 11a 
to lie. Therefore, the original slate must be recovered by 
removing the adhering matters by plasma cleanmg The 
65 controller 19 judges the timing of this plasma cleaning. In 
this case, a portion through which the plasma light passes is 
provided in each of the etching chambers 11a to 11c. The 
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sensor 18 measures the intensity of the plasma light passing 
through thispornon and when the measured value reaches n 
predetermined one, the siart timing of plasma cleaning is 
judged Alternative] y, the timing of plasma cleaning may be 
judged by counting the number of wafers processed in each 5 
etching chamber by the controller 19 and judging the timing 
when this value reaches a predetermined value The actual 
timing ot plasma cleaning that is carried out may be dunng 
a processing ot a predetermined number of wafers in the 
cassette \a or \b, after the processing of all the wafers 20 m 
a cassette is completed and before the processing of wafers 
m the next cassette. 

Plasma cleaning is carried out in the following sequence 
In this case, the explanation will be given about a case where 
the etching chambers Ma to lie are subjected to plasma 
cleaning by using three dummy wafers 30 among the 
dummy waters 30 (rwenty-five dummy waters are stored in 
this case) stored in ihe cassette lc. 

Dummy waters 30 which are stored in the cassette lc and 
are not used yet or can be used because the number of times 
of use for plasma cleaning is below a predetermined one are 
drawn by the conveyor 13. At this time, dummy wafers 30 
stored in any position in the cassette lc may be used but in 
this case, the position numbers of the dummy wafers in the 
cassette and their number of times of use are stored in the 
controller 19, and accordingly dummy wafers having 
smaller numbers of times of use are drawn preferentially 
Then, Ihe dummy wafers 30 arc loaded in the load lock 
chamber 5 disposed on the opposite side to the cassette la 
by the conveyor 13 through the gate valve 12a in the same 
way as the transfer at the time ot etching of wafers 20 After 
the gate valve 12n is closed, the load lock chamber 5 is 
evacuated to a predetermined pressure by the vacuum 
exhaust device 3 and then the gate valves \2b and 1 5a are 
opened The dummy wafers 30 are transferred by the con- 
veyor 14 from the load lock chamber 5 to the etching 
chamber Ma through the transfer chamber 16 and are placed 
on the sample table So. After the gate valve \Sa is closed, 
plasma cleaning is carried out in the etching chamber Ma in 
which the dummy wafers 30 arc disposed, under a prede- 
termined condition. 

In the interim, the gate valves \2a, X2b are dosed and the 
pressure of the load lock chamber 5 is returned to the 
atmospheric pressure by the gas introduction device 4. Next, 
the gate valve }2a is opened and the second dummy wafer 
30 is loaded in the load lock chamber 5 by the convevor 13 
in the same way as the first dummy wafer 30, and evacuation 
is effected again by the evacuating device 3 to a predeter- 
mined pressure after closing the gate valve \2a Thereafter, 
the gate valves \2b and \Sb are opened and the second 
dummy wafer 30 is transferred from the load lock chamber 
5 to the etching chamber Mb through the transfer chamber 
16 by the conveyor 14. Plasma cleaning is started after the 
gate valve 15b is closed. 

Jn the interim, the third dummy wafer 30 is transferred 
into the etching chamber 11c in the same way as the second 
dummy wafer 30 and plasma cleaning is carried out. 

After plasma cleaning is completed in the etching cham- 
ber Ma in which the first dummy wafer 20 is placed, the gate 
valves 15a and 12c are opened. The used dummy water 30 
is transferred from the etching chamber Ma to the unload 
lock chamber 6 by the conveyor 14 Then, the gate valve 12c 
is closed After the pressure of the unload lock chamber 6 is 
returned to the atmospheric pressure by the gas introduction 65 
device 4, the gale valve \2d is opened The used dummy 
wafer 30 transferred to the unload lock chamber 6 is taken 
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out m the air by the conveyor 13 through the gate valve 12rf 
and is returned to its original position m the cassette lc in 
which it is stored at the start 

When plasma cleaning of the etching chambers Mb and 
11c is completed, the second and thud dummy wafers 20 are 
returned to their original positions in Ihe cassette lc. 

In this way, the used dummy wafers 30 are returned to 
their original positions m the cassette lc and the dummy 
wafers 30 arc always stocked in the cassette lc. When all the 
J0 dummy wafers 30 in the cassette lc are used for plasma 
cleaning or when the numbers of times of use of the wafers 
30 reach the predetermined ones after the repetition of use, 
the dummy wafers 30 arc replaced as a whole together with 
the cassette lc. The liming of this replacement of the 
15 cassette is managed by the controller 19 and the replacement 
is instructed to the host control apparatus for controlling the 
line transfer robot or to the operator. 

AJ though the explanation given above deals with the case 
where the etching chambers Ma to 11c are continuously 
plasma -cleaned by the use of three dummy wafers 30 among 
the dummy wafers 30 in the cassette lc, other processing 
methods may be employed, as well. 

For example, the etching chambers Ma to 11c are sequen- 
^ s tially plasma-cleaned by the use ot one dummy wafer 30. In 
the case of such plasma cleaning, unprocessed wafers 20 can 
be etched in etching chambers other than the one subjected 
to plasma cleaning, and plasma cleaning can thus be carried 
out without interrupting etching. 
30 If the processing chambers are difle rent, for example, 
there are an etching chamber, a post -processing chamber and 
a film-formation chamber, and waters are sequentially pro- 
cessed while passing through each of these processing 
chambers, each of the processing chambers can be subjected 
„ appropriately to plasma cleaning by sending dummy wafers 
30 during the processing of the waters 20 which are stored 
in the cassette la or 2a and drawn and sent sequentially, by 
passing merely the dummv wafers 30 through the processing 
chambers for which plasma cleaning is not necessary, and by 
40 executing plasma cleaning onlv when the dummy wafers 30 
reach the processing chambers which need plasma cleaning. 

According to the embodiment described above, the cas- 
sette storing the dummy waters and the cassettes storing the 
wafers to be processed are disposed together in the air, the 
45 dummy wafers are loaded from the cassette into the appa- 
ratus by the same conveyor as the conveyor for transferring 
the wafers, at the time of cleaning, and the used crummy 
wafers arc returned to their original positions in the cassette. 
Jn this way, a mechanism for conducting exclusively plasma 
50 cleaning need not be provided, and the construction of the 
apparatus can be simplified It is not necessary to handle 
plasma cleaning as a particular processing sequence, but the 
plasma cleaning can be incorporated in an ordinary etching 
processing and can be carried out efficiently m a series of 
^5 operations 

The dummy wafers used for plasma cleaning are returned 
to their original positions in the cassette placed in the air. 
Accordingly, the used dummy wafers and the wafers before 
and after processing do not exist mixedly in the vacuum 
60 chamber, so that contamination of wafers due to dusl and 
remaining gas does not occur unlike conventional appara- 
tuses. 

The used dummy wafers are returned to their original 
positions in the cassette and the numbers of times of their 
use is managed. Accordingly, it is possible to prevent the 
confusion of the used dummy wafers with the unused 
dummy wafers and the confusion of the dummy wafers 
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having small numbers of times of use with the dummy 
wafers having large numbers of limes of use. For these 
reasons, the dummy wafers can be used effectively without 
any problem when plasma cleaning is earned out. 

Furthermore, id accordance with the present invention, 
the apparatus can have a plurality of processing chambers 
and can transfer wafers and dummy wafers by the same 
conveyor Since plasma cleaning can be carried out by 
managing the timing of cleaning of each processing chamber 
by the controller, the cleaning cycle can be set arbitrarily, dry 
cleaning can be carried out without interrupting the flow of 
the processing, the processing can be effectively made and 
the productivity can be improved. 

As described above, according to the present invention, 
there are effects thai the construction of the apparatus is 
simple, the substrates to be processed are free from con- 
tamination and the production yield is high. 

What is claimed is. 

1. A conveyor system for use in vacuum processing 
apparatus comprising; 

a cassette mount unit, provided with a cassette, for 
receiving plural substrates to be processed; 

a conveyor loader having a first conveyor unit for con- 
veying substrates to be processed; 

a load lock chamber for receiving said substrates to be 
processed from said first conveyor unit; 

an unload lock chamber for delivering said substrates, 
which have been processed, to said first conveyor unit, 
said unload lock chamber being a separate chamber 
from said load lock chamber, and 

a vacuum conveyor load unit, having a conveyor chamber, 
and composing a second conveyor unit, which conveys 
said substrates to be processed between said load lock 
chamber or said unload lock chamber and a1 least one 
of a plurality of vacuum processing chambers, wherein: 

said conveyor loader is disposed in front of the load lock 
chamber and the unload lock chamber, between the 
cassette mount unit and the two lock chambers, and 

the substrates are loaded and unloaded between said 
cassette and the plurality of vacuum processing 
chambers, and said plural vacuum processing chambers 
treat said substrates with surfaces thereof which are 
treated being kept horizontal 

2. A conveyor system for use in a vacuum processing 
apparatus, comprising: 

a cassette mount unit provided with plural cassettes for 
receiving plural substrates to be processed; 

a conveyor loader having a first conveyor unit for con- 
veying said substrates. 

a load lock chamber for receiving said substrates to be 
processed from said first conveyor unit, 

an unload lock chamber for delivering said substrates 
which have been processed, to said first conveyor unit, 
said unload lock chamber being a separate chamber 
from said load lock chamber, and the first conveyor unit 
passing the substrates in a first direction when convey- 
ing said substrates to be processed to the load lock 
chamber and passing said substrates in a second direc- 
tion opposite the first direction when passing substrates 
from the unload lock chamber, and 

a vacuum conveyor load unit, having a conveyor chamber, 
and comprising a second conveyor unit, which conveys 
the substrates between said load lock chamber or said 
unload lock chamber and at least one of a plurality of 
vacuum processing chambers, wherein* 



52,280 B2 

8 

said conveyor loader is disposed in front of the load and 
unload lock chambers, between the cassette mount unit 
and the two lock chambers, and 

the substrates are loaded and unloaded between said 
5 cassettes and the plurality of vacuum processing 
chambers, and said plural vacuum processing chambers 
treat said substrates with surfaces thereof which are 
treated being kept horizontal 

3. A conveyor system according to claim 2, wherein said 
10 vacuum processing chambers carry out plural processing 

selected firom the group consisting of dry etching, chemical 
vapor deposition and sputtering 

4. A conveyor system for use in a vacuum processing 
apparatus, comprising. 

35 a cassette mount unit for receiving plural substrates to be 
processed, and for receiving substrates which have 
been processed; 
a conveyor loader having a firs! conveyor unit for con- 

veving said substrates; 

20 ' 

a load lock chamber for receiving said substrates from 
said first conveyor unit; 

an unload lock chamber for delivering a substrate, of said 
substrates, which has been processed, to said first 
25 conveyor unit, said unload lock chamber being a sepa- 
rate chamber from said load lock chamber, and the 
cassette mount unit being positioned in front of said 
load lock chamber or said unload lock chamber; and 

a vacuum conveyor load unit, having a conveyor chamber, 
30 and comprising a second conveyor unit which conveys 
said substrates between said load lock chamber or said 
unload lock chamber and at least one of a plurality of 
vacuum processing chambers, 

each oj said plurality ot vacuum processing chambers 
35 having a substrate table to mainlam surfaces of said 
substrates, which are processed, horizontal during a 
vacuum processing, 

said conveyor loader being disposed in front of me load 
and unload lock chambers between the cassette mount 
40 unit and the load and unload lock chambers, 

the substrates being loaded and unloaded between said 
cassettes and the plurality of vacuum processing 
chambers, and 

said plurality of vacuum processing chambers treating 
said substrates with surfaces thereof which are treated 
being kept honzoDtak 

5. A conveyor system for use in a vacuum processing 
apparatus, comprising: 

a transfer device arranged so as to access plural cassettes 

and plural lock chambers, 
a cassette table arranged to direct a wafer takeout port of 

said plural cassettes toward a side of said transfer 

device, the cassette table being located so as to position 
55 the cassettes in front of said plural lock chambers, 
said plural lock chambers, having gale valves directed 

toward said transfer device, and comprising a load lock 

chamber and an unload lock chamber, and 
a vacuum buffer chamber having plural gate valves at a 
60 surrounding portion which are disposed to enable plural 

vacuum processing chambers to be connected wnh said 

plural lock chambers, 
wherein said transfer device is disposed in front of the 

plural lock chambers between the cassette table and 
65 said plural lock chambers, 

wherein each of the lock chambers is provided with both 

an inlet and an outlet located in a horizontal line, 
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wherein another transfer device is provided m said 
vacuum butler chamber and is provided with an arm 
extendable into the double lock chambers and across 
inlets to the plural vacuum processing chambers, so as 
to support substrates with surfaces thereof which are 5 
treated being kept horizontal, such that said plural 
vacuum processing chambers treat said substrates witb 
the surfaces being horizontal, and 

wherem the substrates arc sequentially loaded and 
unloaded in order between the cassettes and said plural J0 
vacuum chambers 

6 Apparatus for carrying out a method including sleps of: 
(i) placing a cassette coatainmg wafers to be processed at 

a cassette table, 
(it) loading said wafers sequentially id order from said 
cassette b> means of a conveyor and a load lock 
chamber; and 

(ni) unloading processed wafers by means of an unload 

lock chamber and said conveyor, 
said apparatus comprising: ?0 

a first loader provided with a conveying structure for 
conveying the wafers, 

a second loader provided witb a convey chamber, 
another conveying structure and plural vacuum pro- 
cessing chambers, 25 

said cassette table, for disposing cassettes containing 
wafers to be processed, the cassettes being disposed 
in a single row in front of said load and unload lock 
chambers; and 

said load and unload lock chambers, in which wafers 30 
are transferred from an atmosphere 10 vacuum and 
from vacuum to the atmosphere, 

wherein said conveying structure is adapted to transfer 
wafers between a cassette at said cassette table and 
said load and unload lock chambers, to transfer 35 
wafers from said cassette to said load lock chamber 
and from said unload lock chamber to said cassette, 

wherein said conveying structure is disposed in front of 
said load and unload lock chambers, between the 
cassettes and the load and unload lock chambers, 40 

wherein each of the lock chambers is provided with 
both an inlet and an outlet located m a horizontal 
line, 

wherein each oi said plural vacuum processing cham- 
bers has a wafer table to maintain horizontal a 45 
surface of a substrate which is treated during a 
vacuum processing, so that the surfaces treated m the 
plural vacuum processing chambers are horizontal 
during the vacuum processing, 

wherein the substrates are sequentially transferred one 50 
by one from said first loader to said second loader 
and from said second loader to said first loader 
through said lock chambers, 

wherein the wafers are one by one loaded and unloaded 
from cassettes into said plural vacuum processing 5s 
chambers, and 

wherein in said vacuum processing chamber, a process- 
ing selected from the group consisting of dry 
etching, chemical vapor deposition and sputtering is 
performed 60 

7 A vacuum processing apparatus, comprising- 

a first loader provided with a conveying structure for 

conveying substrates; 
a second loader provided with a convey chamber, another 

conveying structure and plural vacuum processing 65 

chambers; and lock chambers for connecting said first 

loader and said second loader, wherein: 
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said first loader includes a cassette mount unit located 
outside of said lock chambers, and 

said cassette mount unit has a cassette positioning plane 
in which all cassettes, containing samples to be 
processed, arc positioned in a single row m front of 
said lock chambers, 

said first loader is disposed in front of said lock 
chambers between the cassette mount unit and said 
lock chambers, 

said lock chambers are respectively provided with gate 
valves respectively at both an inlet and an outlet 
located in a horizontal line, and 

said vacuum processing chambers carry out a process- 
ing selected from the group consisting of dry 
etching, chemical vapor deposition and sputtering 

8. A vacuum processing apparatus, comprising- 

a first loader provide with a conveying structure for 

conveying substrates, 
a second loader provided with a convey chamber, another 

conveying structure and plural vacuum processing 

chambers, and 
lock chambers for connecting said first loader and said 

second loader, 

wherein 

said first loader includes a cassette mount unit located 
outside of said lock chambers, 

said cassette mount unit has a cassette positioning plane 
in which all cassettes, containing substrates to be 
processed, are positioned m a single row in front of 
said lock chambers, 

said hrst loader is disposed in front ol a Iront wall of 
said lock chambers between the cassette mount unit 
and said lock chambers, 

said lock chambers are respectively provided with both 
an inlet and an outlet located in a horizontal line, 

said substrates arc loaded and unloaded between the 
cassettes and said plural vacuum chambers, 

said substrates are treated m said plural vacuum pro- 
cessing chambers with surfaces ol the substrates 
which are treated being kept horizontal, and 

said plural vacuum processing chambers carry out a 
processing selected from the group consisting of dry 
etching, chemical vapor deposition and sputtering 

9. A vacuum processing apparatus, composing- 

a first loader provided witb a conveying structure for 

conveying substrates; 
a second loader provided with a convey chamber, another 

conveying structure and plural vacuum processing 

chambers, and 
lock chambers for connecting said first loader and said 

second loader, 
where in - 

said first loader includes a cassette mount unit located 

outside of said lock chambers, 
said cassette mount unit has a cassette positioning plane 

in which all cassette, containing substrates to be 

processed, are positioned in a single row in front of 

said lock chambers, 
said first loader is disposed in front of a front wall of the 

lock chambers, between said casselte mount unit and 

said lock chambers, 
said lock chambers are provided with both an inlet and 

an outlet located in a horizontal line, 
the substrates are transferred from said first loader to 

said second loader and from said second loader to 

said first loader through said lock chambers, 



